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© A magnetic recording medium. 

© There is disclosed a magnetic recording medium comprising a support and provided thereon a plurality of 
layers. The layers comprise an outermost magnetic layer and a lower magnetic layer, wherein the outermost 
magnetic layer contains carbon black having an average primary particle size ranging from 40 mu to 300 ma . 
and the lower magnetic layer contains carbon black having an average primary particle size ranging from 5 mu 
to 30 mu . P | C3 I 
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A MAGNETIC RECORDING MEDIUM 



FIELD OF THE INVENTION 

s sheet^r E^S^ST ^ * ' r9C ° rdin9 ™* aS a <*•■ a magnetic 

BACKGROUND OF THE INVENTION 
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or base film to smoothing treSmemTn orSerlo ^l^/f" 9 to ^ ^ su ^e of a magnetic layer 
resulted in increasing the coeffS o fr et LThT- f^'" 9 '° $S - The treatment " howeve '- has 
trouble such as tape adherence eZ ctelTL J- f??" 9 ,he mnabilit y of the ^ to cause 
surface treatment is liabte to resutin aZ^ZTn^S^T^ "" P ° Wder Sub * cted » 

medium's runability is further deteriorald and TSLT TK d '" CreaSed Surface resistivit V- Th "s. the 
techniques to use carbo . Wack tor rSaThl i„ J STS t0 C3USe dr °P° ots - The 'e ^ known 

such as the conductiv£ "ftSS ^i^2^L5TS* ,ta, 5 ,, ° f * maQn " ,c r6COrdin9 medium - 

Japanese Patent Examined PubSfon S iwttt "? a t braS, '° n 33 disc,osed in 

Publication No. 20203/1978 for the abrLion'JS^ J?* conduct,v,t y- J^ese Patent Examined 
Public .nspection (hereinafterreferrS Z kJ^TJT?'^ o"? JaP9 " eSe Patent Publication to 
surface characteristic (e.ectromagn^ Pub,iCation > No " 51 °25/1981 for the 

carbon black for improving both c^Z^^r^^LT^ f ^ ° th6r ***** to »» 
Japanese Patent O.P.I. Publication Nos ! sSs/tS J??S£XL 0 maonetic '^r. as disclosed in 
Publication Nos. 20203/1978 and 904l/? 9 79 ^™ k ^ 1984 ^ Japanese Patent ^mined 
raised and the friction is reduced ^^J^^L^T^ ° f ** ma8n " Hc ^ is 
which results in inferior dispersibil ity and sLS^; 1 , C °" tent ° f the ,ayer is increa ^d. 

netic conversion properties due to T re^vel^duS '^"id and deteriorated e.ectromag- 
adherence between a non-magnetic support a^d a maTnti^ 9 T** COntent Furt ^^. *• 
amount of the binder in the magnet layer ? s Ste tn hi i ^ ' S alS ° deteriorate d. and the binding 
clogging of a magnetic head whSh s SuseS ft l=f mSU f nt " The matter tends to increase 

dropping of the magnetic powder from me^eti?C ^ ^ SUPP ° rt and 

^LlX P ^ * «*"o layers in 

frequency regions, as described in jTpS £2 OpT^^^H "igh-frequency and <ow- 
and Japanese Patent Examined PubUcaL Nos ■ S^7 and iS^^ 2/1984 ^ 64901/1976 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 



arw 4 ,s , secom, te/ „ a ppon - 2 ,s a te » e ' ("Onconduct™ tow layer), 3 Is . tack-coat layer, 

- ^C^S^r^™ — » » «— - — »ac k 
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It is an object of the present invention to provide a magnetic recording medium which has excellent 
electromagnetic conversion properties and makes it possible to reduce a coefficient of kinetic friction, a 
surface resistivity and dropouts. 

The above object of the invention is accomplished by a magnetic recording medium comprising a non- 
magnetic support having thereon a plurality of layers, wherein the magnetic recording medium contains 
carbon black having an average primary particle size ranging from 40mu to 300mu in the outermost 
magnetic layer, and carbon black having an average primary particle size ranging from 5mu to 30mu in the 
magnetic layers other than the outermost layer. 



DETAILED DESCRIPTION OF THE INVENTION 



The magnetic recording medium of the invention, as shown in Figure 1, is of a construction comprising 
a support 1 made of polyethylene terephthalate having thereon, in sequence, a first layer 2, and a second 
layer 4. Further, on the side opposite to the layer 2 is provided a backcoat layer (BC layer) 3. Both the first 
layer 2 and the second layer 4 may be magnetic layers, and the first layer 2 may be a resin layer 
containing a conductive non-magnetic powder. A subbing layer may be provided between the first layer 2 
and the non-magnetic support 1. The non-magnetic support 1 may be subjected to corona discharge 
treatment. On the second layer 4 may be provided an overcoat layer. The backcoat layer 3 is not always 
necessary. 

In the magnetic recording medium comprising a plurality of magnetic layers according to the invention, 
the outermost magnetic layer contains carbon black having an average primary particle size of 40nm to 
300um and the magnetic layers other than the outermost magnetic layer contain carbon black having an 
average primary particle size of 5um to 30um. 

Further, highly conductive chromium dioxide ferromagnetic powder is incorporated into the layers other 
than the outermost layer to form a magnetic layer, and the surface resistivity of the medium can be reduced 
to t.0x10 8 fl/sq or lower by the conductivity of the chromium dioxide ferromagnetic powder. 

The coefficient of friction of the outermost magnetic layer can be reduced by using carbon black having 
such a large particle size as above mentioned. Further, the coefficient of friction can be reduced sufficiently 
without increasing the carbon content because of its large particle size, so that the magnetic powder 
content of the outermost magnetic layer can be increased to thereby improve the electromagnetic 
conversion property. The magnetic powder can be dispersed well in a magnetic coating liquid for the 
outermost magnetic layer because of its less carbon black content, and therefore the binding strength of a 
binder to the magnetic powder is so strong as to prevent the magnetic powder from dropping out of the 
magnetic layer and a magnetic head from clogging by the dropped magnetic powder, whereby dropout 
trouble can be reduced. 

The conductivity of carbon black having such a small average particle size as 5mu to 30mu, which is 
contained in the magnetic layers other than the outermost magnetic layer, enables to considerably reduce 
the surface resistivity of the medium because such carbon black generally has a large DBP oil absorption 
and easily forms a structure construction, which contributes to increasing the conductivity. These features 
make the medium less liable to stick to a magnetic head and attract dust because of less electrification, 
which contributes to reduction of dropout and noticeable improvement of runability. 

The invention is characterized by providing the different functions to carbon black functions in the 
outermost magnetic layer and other magnetic layers and integrating the respective functions most 
efficiently. 

If the average primary particle size of the carbon black contained in the outermost magnetic layer 
exceeds 300mu, the electromagnetic conversion properties are deteriorated. If the average primary particle 
size of the carbon black contained in the other magnetic layers is smaller than 5mu t the carbon black 
dispersion is deteriorated, which results in deteriorating the electromagnetic conversion properties by 
adversely affecting the outermost magnetic layer because of the rough surface of the other magnetic layers. 

The average primary particle size of the carbon black contained in the outermost magnetic layer (the 
magnetic layer 4 in Figure 1) is preferably 40 to 100mu, and more preferably 40 to 70mu. The carbon 
black content thereof is preferably 0.1 to 5 parts by weight, and more preferably 0.1 to 3 parts by weight 
per 100 parts by weight of magnetic powder. Carbon black usable for the outermost magnetic layer 
includes Asahi #60 (51 my.), Asahi #55 (77muL) , Asahi Thermal (90mu), Asahi #50 (94mu) and Asahi #35 
(115mu), produced by Asahi Carbon Black Co.; Dia Black G (84mu) produced by Mitsubishi Chemical 
Industry Co.; REGAL SRF-S (60mu). #22B, #20 and #3500 (all 40rmi), and STERLING NS (75mu), 
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££S£ ^ ^ HS 100 (53mU> Pr ° dUCed by De " ki K3 9 3ku KK ^se may be used a.one or in 

25mu. The carbon b.ack con Z t h r£ is P rZZ \ 7TZ£l Z * ^ ^ ^ 10 t0 

parts by weight per 100 parts by weioht o m »nn!»> I o P t by We ' ght ' and more P"W* 1 to 7 
600 (23mu) Seast 6H (Smu > Sea f H ISST hT^ ^ b ' aCk f ° r theSS l3yers inc,udes Sea 9al 
Co, #80 (23mu) produced by Asaht Carbon ?n ^ f? V! Pr ° dUCed by Tokai Elecfri ^ *"fg. 

950 (2lmu). ColTct^ ^u). Conducted 

Black A (18mu). Dia Black I (21 J and Dta ri»5 h «T ? J produced bv Columbian Carbon: Dia 
Co.; Sho Black O (30rnuTprod U cS lb Tshowa 22 ^ 7^°^ by MitSUbishi Chemical ,nd ^try 
VULCAN XC-72 (30muX VULCAN^^ 3 ^20^tt)^^uLCA^v| 9 (1 Qmiti an^&\a^P^ ^T^o'n J^®^" « COn^ 
by Cabot. These may be used a.one or in combinatloT ' ^ 20 °° ° 5mU) produced 

mvVZ into" .X^i^Z^r fine PartiC ' eS ^ COa - « ««* 

initially for dispersing to Sml e^en^d thin °h? T ! ma9n8t ' C ' iC,Uid - ° r 3 part thereof is de P°s«ed 
the dispersion of caLn b.Tck ^IlS^t^T'T T ^ for diSpersion - 
material and a bindeMn a ttnree rol! mM. '• ^ bl3Ck ' S kneaded t0 9 ether with a ™gne«c 
magnetic coating j£ ne S^iSSSTT™ ^ by 3 diSPerSer t0 prepare a 

» outermost magnetic layer, carbon b^TTa^ the ,3yers ° ther *™ *" 

prep zr^ ^ e ^~r^r^^^^ ,iquid 

beforehand. d Carb ° n maSter ,n which carb °" °<*ck is kneaded with a binder 

2 s ^L^^^Z ZT^ M ° partictes ^ 

and may also be calculated as a^elon* fn-T V" 6 distribution obtained by using a laser Jignt, 
the 'CARBON BLACK YEARBOOK T^^V^r!^^^ Mhm w ^ 

Carbon B.ack Association and Te ShTjikken K . BLA ° K HANDB00K '. both published by 

O^rrp^ -gnetic recording medium is preferab.y not more than 

1030/sq, and more preZbly ,% tc reS ' St ' V,ty ° f *" mBdiUm * not ™ re than 

to these magnetic iron oxX feZ^^^^ 

metal magnetic powder, barium feZ and a b2TT d J° X ' de * owder ' iro " "^9. iron carbide, alloy 
cobalt. e ' and 3 bar,um fer r,te mod,f| ed with a metal such as titanium and 

600 to 900 oersteds, and Je prefe^l 7^ mZ^ Q \^ *T HC ' S Preferab, y 

magnetic layer the specific surface area o th^ Lnn!? . " ^ ' 3yerS other than 4,16 outermost 
60m*/g, and more preferab.,^ 25 to 55mla and SSi? 0 ? * ' V*™ * 8 BET V3lue is P referab| V 2 ° to 
more preferab.y 600 to 800 oersteds ^ HC ' S Prefer3bly 600 to 900 oe ^teds. and 

^ sr x ~ Sis srjurr area per unit wei9ht and is a 

specific surface area and a small one white each HtaS Si P ' there 6X,St P3rtictes havin 9 a ,ar 9* 
specific surface area is measured by ttiJ B E ? method fn tht iZ* ™* 9 * ^ Ge ™ al ^ the 

to remove adsorbate therefrom by heating tc fiSS'C USES ^ '* ** d83erated 

instrument at an initial nitrogen pressure set at 0 Sko/S and In 5 "T^' * ' S PUt int ° 3 mea suring 
measurement at a liquefied I nitrogen ^Sto S^okv ? e "'. 1 the P owder is objected to an adsorption 
Chem. Soc. 60 309 (1938) tem P erat "^ of -195 C. Details of the method is described in J. Ame. 

m agneT;a a y 9 e n r e l%^ *J» other than the outermost 

resin. Examples of the non-maqnetic condS by We ' 9ht "* 100 parts bv wei 9 ht of a 
sulfide, magnesium oxide. tiTdSe S^oxT T^ T 8 T? B ' t '' taniUm ° Xide ' zinc oxide - 2inc 
barium sulfate. ' d6, aHron oxlde> mo 'ybdenum carbide, boron carbide and 
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A binder for the layers of the medium is one having an average molecular weight of about 10,000 to 
200,000, including a vinyl chloride-vinyl acetate copolymer, a vinyl chloride-vinylidene chloride copolymer, a 
vinyl chloride-acrylonitrile copolymer, a urethane resin, a butadierie-acrylonitrile copolymer, a polyamide 
resin, polyvinyl butyral, cellulose derivatives such as cellulose acetate butyrate, cellulose diacetate, 

5 cellulose triacetate, cellulose propionate and nitrocellulose; a styrene-butadiene copolymer, a polyester 
resin, various synthetic rubbers, a phenol resin, an epoxy resin, a urea resin, a melamine resin, a phenoxy 
resin, a silicone resin, an acryl-type reaction resin, a mixture of a high-molecular polyester resin and an 
isocyanate prepolymer, a mixture of a polyester polyol and a polyisocyanate, a urea-formaldehyde resin, a 
mixture of low-molecular weight glycol, high-molecular weight diol and isocyanate, and a mixture thereof. 

io The binder is preferably a resin containing a hydrophilic polar group such as -S0 3 M, -COOM and -PO- 
(OM') 2 . wherein M is a hydrogen atom or an alkali metal such as lithium, potassium or sodium; M is a 
hydrogen, atom, an alkali metal such as lithium, potassium and sodium, or a hydrocarbon residue. Such 
polar groups can provide an improved compatibility with a magnetic powder to the resin, which in turn 
results in further improving the dispersibility of the magnetic powder and the stability of a coating liquid, 

75 whereby the durability of the medium can be improved. 

Of these binders, particularly the vinyl chloride copolymer can be prepared by copolymerization of 
copolymerizabie monomers comprising a vinyl chloride monomer, a monomer containing an alkali metal salt 
of sulfonic acid or phosphoric acid and, if necessary, other monomers. 

The metal of the sulfonic acid or phosphoric acid salt is an alkali metal, particularly sodium, potassium 

20 or lithium, and of these metals, potassium is preferable in view of the solubility, reactivity and yield. 
Examples of the above monomer containing a sulfonate include: 
CH 2 = CHS0 3 M, 
CH 2 = CHCH 2 S0 3 M, 
CH2 = C(CH3)CH 2 S0 3 M, 

25 CH 2 =CHCH 2 OCOCH(CH 2 COOR)S0 3 M, 
CH 2 = CHCH 2 CH(OH)CH 2 S0 3 M, 
CH 2 = C(CH 3 )COOC 2 H4S0 3 M, 
CH 2 = CHCOOC*H 8 S0 3 M, and 
CH 2 « CHCONHC(CH 3 )2CH 2 S0 3 M. 

30 Examples of the monomer containing a phosphate include: 

CH 2 = CHCH 2 OCH 2 CH(OH)CH 2 -0-P0 3 MY\ 
CH 2 = CHCONHC(CH 3 ) 2 CH 2 -0-P0 3 MY 2 , 

CH,=CHCH,-<£^-0(CH a CH i O) n PO a MX* , 

35 

and CH 2 = CHCH 2 O(CH 2 CH 2 0) m PO 2 MX 2 , 

wherein M is an alkali metal; R is an alkyl group having 1 to 20 carbon atoms; Y 1 is H, M or 
CH 2 = CHCH 2 OCH 2 CH(OH)CH 2 -; Y 2 is H, M or CH 2 = CHCONHC<CH 3 ) 2 CH 2 -; X 1 is 

40 

CH a =CHCH a ^£>- 0<CH * CH *- 



OH or OM; X 2 is CH 2 =CHCH 2 0(CH 2 CH 2 0) m -. OH or OM; n is an integer of 1 to 100; and m is an integer of 
1 to 100. 

The monomers which are copolymerized according to necessity include conventional monomers such 
as vinyl esters, vinylidene chloride, acrylonitrile, meth acrylonitrile, styrene. acrylic acid, methacrylic acid, 
60 acrylates, methacrylates, ethylene, propylene, isobutene, butadiene, isoprene, vinyl ethers, aryl ethers, aryl 
. esters, acrylamide, methacrylamide, maleic acid, and maleates. 

The above binder is synthesized by a polymerization method such as an emulsion polymerization, a 
solution polymerization, a suspension polymerization and a block polymerization. 

The above acid salt-containing monomer content of the binder is preferably 0.01 to 30 mole%. The 
55 content, if too high, deteriorates the solubility thereof in a solvent and is liable to cause gelation, while, if too 
low, cannot provide the prescribed properties. 

The above vinyl chloride-type copolymer may additionally contain an epoxy group or a hydroxy group. 
A conventional vinyl chloride-type copolymer (e.g., VAGH, produced by U.C.C.) used to comprise the 
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following copolymeric components: 



-f CH a - CH-Jg- , -^CH a -CH 



C1 °-<>CH 3 . 

O 



and — (-CH -CH-) — 
I n 

ro OH 
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20 



25 



show copolymeric units. 

■*T£££sn sa; : ^■r"' — » - ■ — »• *— 

CH.-CH- or 

. CH -CH-CH,- 0 

in place of CHaCO. For example, a copo.ym e r having the following units is preferred. 

-H-CH a -CH^-. -f C H a -Cftt— 
CI I m 

C1 O-CHj-CH-CH, 

O 

OH K 

the coat .ayer becomes L ^iTSSif ZSl 31^^ ^ 9 ° by ^ 
deteriorated. If the amount is less than 10 I H adherence to the support is notably 

layer. 10 P3rtS by : we, 9 ht - the ™9netic powder is liable to drop from the 

ij^ h ^TSs; sarn? o h r ener may be added to th ° ^ * 

isocyanates such as toly.ene dTsocS^P^mat^T 3 " 3 ' 8 '^ 8 har * n8r inC ' Ude bifunctional 
isocyanates such as Coronate L pTS b ?SZ^ P dnsocyanate. hexane diisocyanate; Afunctional 
by Bayer AG; and convent^u^ ,nduStry Co " and Des ™«" L produced 

thereof and other polyisocyanates usTbte a ■ hSlrl ,soc y anate Qwups in both terminals 

amount ofSto 80 p^s by Lg^foo%^ ' * — * an 

coni^^^ ss; tTth^rrrr (the first 2 in R9 - 1 > -» «* 

nonmagnetic support can belmproved ^ ° f the ,ayers ' adhe ™<* to the 

•ubrica" tKr^S^i"* J ^ and/ ° r ^ — - a 
acteristics of both compounds, and ^SSSTSVS^Th^* ^ ^ demonstratin 9 the char- 
stiH picture durability, running stability and im ratio f Si "T^ ?** reSU ' tS imPr0Vin9 ,he 

acid is preferably OJ? to 10 cans JZJZto 11 , ,nst ^ce. the adding amount of the above fatty 

weight o P f magnictSder.TSe LZ ZZZT* f* S 8 ° ^ by Wei9ht P8r 100 parts ^ 
the dispersibility of L magnetic pZer ^ owleTand me nZ^* 81 ;- *? ° f the 

the amount is too large, i fatty'acid ^ tSSS'S ^ 
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amount of the above, fatty acid ester is preferably 0.1 to 10 parts by weight, and more preferably 0.2 to 8.5 
parts by weight per 100 parts by weight of magnetic powder. If the amount of the ester is smaller than the 
lower limit of the above range, it provides less effect for improving the runability, while if the amount is too 
large the ester tends to leak out and an output is liable to drop. 

s For demonstrating furthermore the above effects, the weight ratio of the fatty acid to the fatty acid ester 
is preferably 10/90 to 90/10. The fatty acid also has a dispersion effect, and it is expected that the addition 
amount of other low-molecular-weight dispersing agents is reduced, whereby the Young's modulus of the 
magnetic recording medium can be increased by the reduced amount. 

The fatty acid may be either monobasic or dibasic. It has preferably 6 to 30 carbon atoms, and more 

70 preferably 12 to 22 carbon atoms. Examples of the fatty acid include: 

(1) Caproic acid, 

(2) Caprylic acid, 

(3) Capric.acid, 

(4) Laurie acid, 
75 (5) Myristic acid, 

(6) Palmitic acid, 

(7) Stearic acid, 

(8) Isostearlc acid, 

(9) Linolenic acid, 
20 (.10) Linolic acid, 

(1 1 ) Oleic acid, 

(12) Elaidic acid, 

(13) Behenic acid, 

(14) Malonic acid, 
25 (15) Succinic acid, 

(16) Maleic acid, 

(17) Glutaric acid, 

(18) Adipic acid, 

(19) Pimelic acid, 
30 (20) Azelaic acid, 

(21) Sebacic acid, 

(22) 1,12-dodecanedicarboxylic acid, and 

(23) Octanedicarboxylic acid. 
Examples of the fatty acid ester include: 

35 (1) Oleyl oleate, 

(2) Oleyl stearate, 

(3) Isocetyl stearate, 

(4) Dioleyl maleate, 

(5) Butyl stearate, 
40 (6) Butyl palmitate. 

(7) Butyl myristate. 

(8) Octyl myristate. 

(9) Octyl palmitate, 

(10) Amy I stearate, 
45 (11) Amy I palmitate, 

(12) Isobutyl oleate, 

(13) Stearyl stearate, 

(14) Lauryl oleate, 

(15) Octyl oleate, 
50 (16) Isobutyl oleate, 

(17) Ethyl oleate, 

(18) Isotridecyl oleate, 

(19) 2-Ethylhexyl stearate, 

(20) 2-Ethylhexyl myristate, 
55 (21) Ethyl stearate, 

(22) 2-Ethylhexyl palmitate, 

(23) Isopropyl palmitate, 

(24) Isopropyl myristate, 

7 
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(25) Butyl laurate, 

(26) Cetyl-2-ethyl hexalate, 

(27) Dioleyl adipate, 

(28) Diethyl adipate, 

(29) Diisobutyl adipate, and 

(30) Diisodecyl adipate. 
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«f£s£i srssr r j^oTmSs r r ? added to - "■»-» ^ ■* - 

carbon, molybdenum disulfideMungsterdis^deTa^ ^ ° r 6Ster: 9 raphite - ««ed 

Non-magnetic abrasive particles may also 2 22JTJ > * * a " d a *°' efin ° xide - 
almina, chromium oxide, titanium S^^^lJ^iS^ ,ay . er - *«of include «, 

ox de 2inc oxide, cerium oxide, magnet Se «**^ *»n.«m 

abrasives .s preferably 0.6um or smaller, and the Mote sea of Z L J 396 S ' ae of such 

Especially, the average particle size of thT^T 1 L abras,ves ,s Preferably 5 or more. 
0.1 to 0.6 urn, and more JrefeX 0 to 0 3 adoSf * *t magnetiC ,ayer is P-ferabfy 

parts per 100 weight parts of a magnetic powder an^mot TT 1W * preferab ^ 01 to " weight 

To the magnetic ,ayer may be !«ST2^3J?** ,y ° 1 * M Weight parts - 
agent such as powdery recithin and a phosphate ° ^ SUCh 35 9raphite - and a Aspersing 

efficiently. °° Ve particle s,2e ran 9e is preferable for demonstrating the effects 

fluoride, molybdenum dioxide, caicium carbidTbarium sul fate and " Ca ' CiUm ^ b ° r ° n " itride - * nc 
benzoguanamine-type resins, melamine-type resins 3 nhS !" 9a "' C P ° Wdery materia,s sucn ^ 

"organic powdery materials may be usedTn coXS Phma ' 0Cyan,n ^P a P^ents. These organic and 

s-C^e^ " — is more preferred for 

powder's action. 9 durability of the medium synergistically with the non-magnetic 

Coating of the magnetic layers is carrier) n,,t h>, 
coating method is preferable. In me inven Ton VVZ^^T °' the e *^ing 

coated by the simultaneous double coating ^^kSS^ZT! °^ J"* 9 ™** are prefcrab| y 

(0 double coating with dual coater heads 9 " 0 ™ m9 **" methods: 

(II) double coating with a single coater head having dual nozzles and 

("0 double coatng with a single coater head having a sing^z" 

EXAMPLES 
EXAMPLE 1 
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A. Magnetic coating liquid for the outermost layer : 


Co-7-Fe 2 0 3 


i uu parts 


BET value 50m 2 /g, He 800 Oe 


AI2O3 (average particle size 0.2um) 


5 parts 


Carbon black (average particle size and amount described hereinafter) 




Sodium sulfonate-containing vinyl chloride resin MR-110 (product of Nippon Geon Co.) 


10 parts 


Sulfo group-containing polyurethane UR-8300 (product of Toyobo Co.) 


5 parts 


Myristic acid 


1 part 


Stearic acid 


1 part 


Butyl stearate 


0.5 part 


Cyclohexanone 


100 parts 


Methylethyl ketone 


100 parts 


Toluene 


100 parts 



The above magnetic coating material was kneaded and dispersed by a ball mill and a sand mill, and 
then diluted with solvents (methylethyl ketone, toluene) to an extent of a viscosity of 1 to 20 ps. Then, 5 
parts of Coronate L, produced by Nippon Polyurethane Co. were added thereto. 



B. Magnetic coating liquid for the conductive lower layer : 


Co~rFe203 




BET value 30m 2 /g, He 700 Oe 


100 




parts 


AI2O3 (average particle size 0.2u,m) 


5 parts 


Carbon black (average particle size and amount 




described hereinafter) 




Sodium sulfonate-containing vinyl chloride-vinyl 


10 


acetate resin MR-1 10 (product of Nippon Geon 


parts 


Co.) 




Sulfo group-containing polyurethane UR-8300 


5 parts 


(product of Toyobo Co.) 




Myristic acid 


1 part 


Stearic acid 


1 part 


Butyl stearate 


0.5 part 


Cyclohexanone 


100 




parts 


Methylethyl ketone 


100 




parts 


Toluen 


100 




parts 



The above magnetic coating material was kneaded and dispersed by a ball mill and a sand mill, and 
then diluted with solvents (methylethyl ketone, toluene) to an extent of a viscosity of 1 to 20 ps. 

On a 14.5um-thick polyethylene terephthalate base film was coated the magnetic coating liquid for the 
conductive lower layer, and thereon was further coated the magnetic coating liquid for the outermost layer. 
Then, the layers were subjected to orientation, drying and calender treatment The dry thickness of the 
outermost layer was 1.0um and that of the lower layer was 2.0um. 

The above coating was carried out by the previously mentioned double coating method (II). 

After that, a BC layer coating liquid having the following composition was coated on the side reverse to 
the magnetic layers to a dry thickness of 0.4um. 
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Carbon black (Raven 1035) 

Barium sulfate, average particle size 300mu 
Nitrocellulose 

N-2301 (product of Nippon Polyurethane Co > 

Coronate L ( ■ ) 

Cyclohexanone 

Methylethyl ketone 

Toluen 



40 parts 
10 parts 
25 parts 
25 parts 
10 parts 
400 parts 
250 parts 
250 parts 



75 



20 



25 



30 



35 



^Thus. a magnetic mm bulk web _ prepafed ^ s(ft jntQ v2 jnch wjdQ ro()s to ^ ^ ^ 

™s e tir-XT:rrzT on b,ack used ^ ~ - — 

mention and comparison, provided that in the samp.e NoTlcLZ'T ^ t3pe Sam P ,es f °' th * 
the outermost layer coating liquid containin^^ J£ s SZZTZV"^ SUPP ° rt WaS COated onlv 
sample No.2 (comparative), on the support was coaled onl! 1 , Sh ° Wn h Tab,e 1 - whi,e in the 
kinds of carbon black shown in Table 1 V "* '° Wer ,ayer coatin 9 «** containing the two 

^e^ZST^lT Vid6 ° t3PeS — ■ « - -Its are shown in Table 1. 
/^s^rougj^offte 

was measured with a three- 

-ndex of the dispersibility. manufactured by Kosaka Research Institute (cut-off 0.25mm); an 

Rf output dropping after durability test: 



Surface resistivity: 

« MeaSUfed With 3 surface Poentiometer at an applied voltage of 500V. 
Coefficient of kinetic friction: 

50 LumiS/N: 

Measured with a color video noise meter. Shibasoku 925 D/1. 
55 Dropout: 
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wherein the dropout was defined by an output dropping by 16 dB or more from an output of an RF 
envelope over a period of 15 u sec or longer, which was counted as one dropout. 

5 Running trouble: 

Observed after repeating 100 cycles running at 40 *C and RH 80%. wherein a 'serious' edge crease 
means that it was caused over the whole length of the tape and a •slight' edge crease means that it was 
caused partially on the tape, especially at the head and end of the tape. 

70 
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Table 1 < continued ) 



Samp] e No. 


4 

(Inv.) 


5 

(Inv.) 


6 

(Inv.) 


Carbon black 
in the outer- 
most magnetic 
layer 


Average primary 
particle size 
(mil) 


40 


40 


40 


Parts by weight 


0.3 


0.3 


0.5 


Carbon black 
in the lower 
magnetic 
layer 


Average primary 
particle size 
(mn) 


24 


16 


20 


Parts by weight 


7 


7 


5 


Average surface roughness of 
magnetic layer before calender 
treatment (urn) 


0.013 


0. 012 


0. 013 


Lumi S/N 


+1.5 


+ 1.3 


+ 0.12 


Chroma S/N 


+0.8 


+0.7 


+ 0.9 


Coefficient of kinetic 
friction 


0.22 


0 . 21 


0.21 


RF output dropping after 
durability test (dB) 


-0.5 


-0.7 


-0.4 


Surface resistivity (Q/sq) 
(applied voltage 5 00V) 


3xl0» 


4xl0« 


8X10" 


Number of dropouts 
<l5|is, -l6dB> 


1 


1 


1 



As is apparent from Table 1 , the video tapes for the invention have better electromagnetic conversion 
properties, fewer dropouts and more excellent runabilities than those of the comparative video tapes. In the 
samples Nos. 1 and 2 (comparative), the so high carbon black content of the outermost magnetic layer 
depresses lumi S/N because of the lowered content and dispersibility of the magnetic powder and 
increases dropout because of attracting more dust, which is attributable to inferior electroconductivity 
caused by bad dispersion of carbon black. The samples Nos. 3 and 4 (comparative) have larger coefficients 
of friction, and the sample No. 5 (comparative) has many dropouts attributable to a particularly large surface 
resistivity. 

There are shown in Figure 2 the variations of the S/N ratio and the coefficient of kinetic friction vs. the 
variation of the average primary particle size of carbon black contained in the outermost layer in Example 1. 

There are shown in Figure 3 as well as the same variations as above vs. the variation of the average 
primary particle size of carbon black contained in the conductive lower layer. 

From the Figure 2 and Figure 3, it is understood that the limit value specified in the invention is 
significant. 

Claims 

t. A magnetic recording medium comprising a support and provided thereon a plurality of layers 
comprising an outermost magnetic layer containing at least a magnetic powder and a binder, and a lower 
magnetic layer containing at least a magnetic powder and a binder, wherein said outermost magnetic layer 
contains carbon black having an average primary particle size ranging from 30 ma to 300 mu . and said 
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^ 3. 1*. teee,*,, mMium „ aaim 2 . ^ saM ^ ^ panteie ^ ^ ^ ^ ^ 

- £ sssar*" o( s ' ^ * EX** « w ,oo weight ^ 

( 5 111. 0( 5 , wBere ,„ . , wr ^ o) ou(ermost mag|)efc layer is 6 5 to 
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;5 



25 



30 



magnetic .ayer containing at least a magnSc Ser aS a LdT k P ° Wder ^ 3 binder ' and a ,owe ' 
contains carbon black having an average ri£ZZ£t ' 6m S3id outerm °st magnetic layer 

lower magnetic layer contains ortTSLkZSE^! * ran9 ' n9 * W " 40 mU *° 300 ™> and said 
30 and said outermost layer is cJEnt?^^ * 
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FIG. I 
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© A magnetic recording medium. 

© There is disclosed a magnetic recording medium 
comprising a support and provided thereon a plural- 
ity of layers. The layers comprise an outermost 
magnetic layer and a lower magnetic layer, wherein 
the outermost magnetic layer contains carbon black 
having an average primary particle size ranging from 
40 mu to 300 mu , and the lower magnetic layer 
contains carbon black having an average primary 
particle size ranging from 5 mu to 30 mu . 
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